The mechanobiology of pulmonary vascular remodeling in the congenital absence of eNOS.
Primary pulmonary hypertension is a rare but deadly disease. Lungs extracted from PPH patients are deficient in endothelial nitric oxide synthase (eNOS), making the eNOS-null mouse a potentially useful model of the disease. To better understand the progression of pulmonary vascular remodeling in the congenital absence of eNOS, we induced pulmonary hypertension in eNOS-null mice using hypobaric hypoxia, and then quantified large artery structure and function in contralateral vessels. In particular, to assess structure we quantified diameter, wall thickness, and collagen, elastin and smooth muscle cell content; to quantify function we performed pressure-diameter tests. After remodeling, the pulmonary arteries had increased wall, collagen and elastin thicknesses compared to controls (P<0.05). The remodeled pulmonary arteries also had increased elastic moduli at low and high strains compared to controls (P<0.05). The increases in moduli at low and high strain correlated with increases in elastin and collagen thickness, respectively (P<0.05). These results provide insight into the mechanobiology of pulmonary vascular remodeling in the congenital absence of eNOS, and the coupled nature of these changes.